a2 United States Patent

Yamada

US009410595B2

US 9,410,595 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54) DAMPING VALVE FOR SHOCK ABSORBER

(71)  Applicant: KAYABA INDUSTRY CO., LTD.,

Tokyo (JP)

(72) Inventor: Hideki Yamada, Gifu (JP)
(73)

")

Assignee: KYB Corporation, Tokyo (JP)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

@
(22)

Appl. No.: 14/405,163

PCT Filed: Jun. 5, 2013

(86) PCT No.:

§371 (o)D),
(2) Date:

PCT/IP2013/065624

Dec. 3, 2014

(87) PCT Pub. No.: W02014/010343

PCT Pub. Date: Jan. 16, 2014

(65) Prior Publication Data

US 2015/0192184 Al Jul. 9, 2015

(30) Foreign Application Priority Data

Jul. 10, 2012 2012-154190

(P)

(51) Int.CL
FI16F 9/348
FI6F 9/32
USS. CL
CPC

(2006.01)
(2006.01)
(52)
............. F16F 9/3484 (2013.01); FI16F 9/3481
(2013.01); FI16F 9/3214 (2013.01); FI6F 9/348
(2013.01)

Field of Classification Search
CPC F16F 9/3484; F16F 9/3481; F16F 9/348;
F16F 9/3214

(58)

USPC 188/322.15,322.22,282.5,282.6
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
2,327,295 A * 8/1943 Whisler, Jr. ..o 188/280
4,867,286 A * 9/1989 ... 188/282.5
5,085,300 A *  2/1992 Kato .....ccceeeenn F16F 9/348
188/280
5,148,897 A *  9/1992 Vanroye ............. F16F 9/3482
188/282.6
5,497,862 A * 3/1996 Hoya ........... B60G 17/0152
188/266.4
6,397,987 B1* 6/2002 Pesch .........c........ F16F 9/3214
188/322.15
(Continued)
FOREIGN PATENT DOCUMENTS
CN 2859080 Y 1/2007
CN 202007854 U 10/2011
(Continued)

Primary Examiner — Thomas Irvin
(74) Attorney, Agent, or Firm — Rabin & Berdo, P.C.

(57) ABSTRACT

This invention obtains damping force in choke characteristics
when piston speed is in low-speed region, and reduces damp-
ing force when piston speed is in medium-high-speed region.
A damping valve for a shock absorber includes a piston par-
titioning an extension-side chamber from a pressure-side
chamber, a returner laminated to pressure-side chamber side
of piston, a flow passage penetrating from piston to returner
and having entrance constantly communicating with expan-
sion-side chamber, a leaf valve laminated to retainer and
operably closing an exit of expansion-side flow passage, a
first outer peripheral groove formed on outer periphery of
piston rod. A passage T functioning as a choke is formed
between first outer peripheral groove and retainer. One side of
passage communicates with flow passage and other side
thereof communicates with compression-side chamber.

8 Claims, 7 Drawing Sheets
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